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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on March 
3, 2008 has been entered. 

Election/Restrictions 

2. Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1 - 42 and 44, drawn to a vertically integrated field-effect 
transistor, classified in class 257, subclass 24. 

II. Claims 43 and 45, drawn to a method of manufacturing a vertically 
integrated field-effect transistor, classified in class 438, subclass 590. 

The inventions are distinct, each from the other because of the following reasons: 

3. Inventions II and I are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the method as claimed in Group II does not 
have to be followed to end up with the device of Group I, for example the nanostructure 
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can be formed first and then create the middle layer around the structure with out 
having to introduce the via hole. 

4. Restriction for examination purposes as indicated is proper because all these 
inventions listed in this action are independent or distinct for the reasons given above 
and there would be a serious search and examination burden if restriction were not 
required because one or more of the following reasons apply: 

(a) the inventions have acquired a separate status in the art in view of their 

different classification; 

(b) the inventions have acquired a separate status in the art due to their 

recognized divergent subject matter; 

(c) the inventions require a different field of search (for example, searching 

different classes/subclasses or electronic resources, or employing different 
search queries); 

(d) the prior art applicable to one invention would not likely be applicable to 

another invention; 

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 

101 and/or 35 U.S.C. 112, first paragraph. 
Applicant is advised that the reply to this requirement to be complete must 
include (i) an election of a invention to be examined even though the requirement 
may be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing 
the elected invention. 
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The election of an invention may be made with or without traverse. To reserve a 
right to petition, the election must be made with traverse. If the reply does not distinctly 
and specifically point out supposed errors in the restriction requirement, the election 
shall be treated as an election without traverse. Traversal must be presented at the time 
of election in order to be considered timely. Failure to timely traverse the requirement 
will result in the loss of right to petition under 37 CFR 1 .144. If claims are added after 
the election, applicant must indicate which of these claims are readable on the elected 
invention. 

If claims are added after the election, applicant must indicate which of these 
claims are readable upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the inventions to be obvious variants or clearly admit on the record that this is 
the case. In either instance, if the examiner finds one of the inventions unpatentable 
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 
1 03(a) of the other invention. 

5. During a telephone conversation with Mr. Paul F. Kempf on April 10, 2008 a 
provisional election was made without traverse to prosecute the invention of Group I, 
claims 1 - 42 and 44. Affirmation of this election must be made by applicant in replying 
to this Office action. Claims 43 and 45 withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 
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6. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 

7. The examiner has required restriction between product and process claims. 
Where applicant elects claims directed to the product, and the product claims are 
subsequently found allowable, withdrawn process claims that depend from or otherwise 
require all the limitations of the allowable product claim will be considered for rejoinder. 
AN claims directed to a nonelected process invention must require all the limitations of 
an allowable product claim for that process invention to be rejoined. 

8. In the event of rejoinder, the requirement for restriction between the product 
claims and the rejoined process claims will be withdrawn, and the rejoined process 
claims will be fully examined for patentability in accordance with 37 CFR 1 .104. Thus, to 
be allowable, the rejoined claims must meet all criteria for patentability including the 
requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product 
are found allowable, an otherwise proper restriction requirement between product 
claims and process claims may be maintained. Withdrawn process claims that are not 
commensurate in scope with an allowable product claim will not be rejoined. See MPEP 
§ 821 .04(b). Additionally, in order to retain the right to rejoinder in accordance with the 
above policy, applicant is advised that the process claims should be amended during 
prosecution to require the limitations of the product claims. Failure to do so may result 
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in a loss of the right to rejoinder. Further, note that the prohibition against double 
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement 
is withdrawn by the examiner before the patent issues. See MPEP § 804.01 . 

9. Also, in the telephone conversation with Mr. Paul F Kempf, the examiner did 
advice that a possible restriction species might be present if more limitation where 
introduce into the claims to distinguish more both species of the device. 

Specification 

1 0. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

12. Claims 22, 33-35, 40-41, and 44 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Farnworth et al. US 6,515,325. 
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13. As for claims 22, 41 , and 44, Farnworth discloses (Col. 7, lines 29 - 38) and 
show sin Fig. 5 vertically integrated field-effect transistor comprising: 

a. a first electrically conductive layer (77); 

b. a middle layer (A, C, E), formed partially from dielectric material, on the 
first electrically conductive layer; 

c. a second electrically conductive layer (83) on the middle layer; 

d. and a nanostructure (22) integrated in a via hole introduced into the 
middle layer, the nanostructure further comprising a first end portion that is 
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coupled to the first electrically conductive layer and a second end portion that is 
coupled to the second electrically conductive layer (Fig. 5), 

e. wherein the middle layer, between two adjacent dielectric sublayers, has a 
third electrically conductive layer (B) , the thickness of which is less than the 
thickness of at least one of the dielectric sublayers(Fig. 5) (thickness of A is 
greater than B); and 

f. wherein a ring structure (F) (the ring is formed from the insulation lager 
around the nanostructure) formed from an electrically insulating material as gate- 
insulating region of the field-effect transistor is arranged in the third electrically 
conductive layer, along the via hole that has been introduced therein, 

g. wherein the middle layer has an additional electrically conductive layer 
(D), which at least one additional electrically conductive layer serves as an 
additional gate electrode of the field- effect transistor, with an additional ring 
structure formed from an electrically insulating material as an additional gate- 
insulating region of the field-effect transistor being arranged along the via hole 
that has been introduced in the additional electrically conductive layer. 

14. A recitation of "wherein the first end portion of the nanostructure forms a first 
source/drain region and the second end portion of the nanostructure forms a second 
source/drain region of the field-effect transistor" (Claim 22) and "for providing a gate- 
insulating region of the field effect transistor (Claims 22, 41 , and 44) of the claimed 
invention does not result in a structural difference between the claimed invention and 
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the prior art, thus claimed invention is only an art recognized suitability for an intended 
purpose, MPEP 2144.07 

15. Also, as to the limitation of "formed from" (claims 22 and 44) and "wherein the 
ring-shaped means is formed from the third electrically conductive layer" (claim 41) are 
considered as a product by process limitations. "Even though product-by-process 
claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even thought the prior product 
was made by a different process." In re Thorpe, 777F, 2d 659, 698, 227 USPQ 964, 
966 (Fed. Cir. 1985); see also MPEP 2113. 

16. As fro claims 33 - 35 and 40, Farnworth discloses (Col. 2, line 36, Col. 4, lines 
22 - 31 ) the use of a carbon nanotube as the nanostructure and the use of 
polycrystalline for the substrate. 

Claim Rejections - 35 USC § 103 

1 7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

18. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

19. Claims 22 - 25, 27 - 28, and 30 - 43 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Mancevski US 2001/0023986 (Mancevski) in view of Choi 
et al US 2002/0001905 (Choi). 

PLANE CONTAINING CONTACTS WITH THE EXTERNAL WORLD 




S CONDUCTIVE CARBON NAN0TU3E E3 NON-CONDUCTIVE CARBON KANOTUBE 

EH S&HCO^UCnVE CARBON NANOTUBE H METALLIC ESraaCONNECTS 

20. As for claims 22 and 41 - 43, Mancevski discloses (Page 3 [0040]) and shows in 
Fig. 2 a carbon nanotube transistor and method of manufacturing the same comprising: 
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h. a first electrically conductive layer (16); 

i. a middle layer /spacing layers(1 0), formed partially from dielectric material, 
on the first electrically conductive layer; 

j. a second electrically conductive layer on the middle layer (28), and; 
k. a nanostructure (14) integrated in a via hole/vertically aligned holes 
introduced into the middle layer, the nanostructure further comprising a first end 
portion that is coupled to the first electrically conductive layer and a second end 
portion that is coupled to the second electrically conductive layer (as shown in 
the Fig, 2 both ends of the nanotubes are imbedded in the contact layer); 
I. wherein the middle layer, between two adjacent dielectric 
sublayers/spacing layers, has a third electrically conductive layer (20), the 
thickness of which is less than the thickness of at least one of the dielectric 
sublayers (as shown in Fig 2, the contact plane is thinner than the spacing 
layers). 

21 . Mancevski fails to disclose use of a ring structure formed from an electrically 
insulating material as gate-insulating region of the field-effect transistor is arranged in 
the third electrically conductive layer, which forms the gate electrode of the field-effect 
transistor, along the via hole that has been introduced therein. 
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FIG. 1 




22. Choi discloses (Page 2, [0028]) and shows in Fig. 1 a FET transistor and method 
of manufacturing the same comprising a nanostructure (100) and the use of an 
insulation ring (A) in the are of the gate (20) of the transistor. 

23. Choi is evidence that ordinary workers in the art would find a reason, suggestion 
or motivation to use a ring structure in the gate area made of an insulating material. 

24. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to modify Mancevski by using a ring structure in the 
gate area made of an insulating material for advantages such as achieving a high- 
density integration in the final structure of the FET (Page 2, [0028]). 

25. Also, a recitation of "wherein the first end portion of the nanostructure forms a 
first source/drain region and the second end portion of the nanostructure forms a 
second source/drain region of the field-effect transistor" of the claimed invention does 
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not result in a structural difference between the claimed invention and the prior art, thus 
claimed invention is only an art recognized suitability for an intended purpose, MPEP 
2144.07. 

26. Furthermore, as for claim 43, it is obvious in view of the device disclose in 
Mancevski in view of Choi and claimed by the applicant since the claims only provide or 
form the different structures in the device, all of which are obvious by Mancevski in view 
of Choi. 

27. As for claim 23, Mancevski discloses (Page 3 [0041]) that the catalyst (54) is 
deposit in the inner walls of the hole that start at the contact plane on the bottom 
(applicant's limitation of catalyst material between the first conductive layer an the 
nanostructure). 

28. As for claims 24 - 25, Mancevski shows in Fig. 2 that the third conductive 
layer/contact layer (20) surrounds the nanostructure in the middle of the transistor as 
well as it been thinner than both dielectric layer/spacing layers. 

29. As for claim 27, Mancevski discloses the claimed invention except for the 
additional electrically conductive layer and ring structure in the structure. It would have 
been obvious to one having ordinary skill in the art at the time of the invention was 
made to add the additional electrically conductive layer and ring structure in the 
structure, since it has been held that mere duplication of the essential working parts of a 
device involves only routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 
USPQ 8. 
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30. As for claim 28, Mancevski shows in Fig. 2 that creation of a second transistor 
(1 2) next to the original transistor (1 0). 

31 . As for claims 30 - 32, Mancevski discloses (Page 6 [0068]) that the structure is 
made out of doped silicon and metal films. Mancevski discloses the claimed invention 
except for the use of silicon dioxide, silicon nitride, or silicon dioxide doped with 
potassium ions for the dielectric material, the use of polysilicon, tantalum, titanium, 
niobium, or aluminum for the third and additional electrically conductive layer, and the 
use of tantalum, tantalum nitride, titanium, molybdenum, aluminum, titanium nitride, or 
ferromagnetic material as the first and second electrically conductive layer. It would 
have been obvious to one having ordinary skill in the art at the time of the invention was 
made to use of silicon dioxide, silicon nitride, or silicon dioxide doped with potassium 
ions for the dielectric material, the use of polysilicon, tantalum, titanium, niobium, or 
aluminum for the third and additional electrically conductive layer, and the use of 
tantalum, tantalum nitride, titanium, molybdenum, aluminum, titanium nitride, or 
ferromagnetic material as the first and second electrically conductive layer, since it has 
been held to be within the general skill of a worker in the art to select a known material 
on the basis of its suitability for the intended use as a matter of obvious design choice. 
In re Leshin, 125 USPQ416. 

32. As for claims 33 - 36, Mancevski discloses (Page 3 [0040], Page 8 [0092]) the 
nanostructure been a carbon nanotube and the catalyst been Fe, Ni, or Co. 

33. As for claim 37, it is an obvious variation of creating the nanostructure and the 
catalyst needed for that type of material. 
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34. If applicants disagrees, a restriction requirement might be then in order. 

35. As for claim 38, Mancevski discloses (Page 2-3 [0022]) the use of a insulating 
material where the nanostructure is present starting from where it is formed all the way 
through the hole (applicant's limitation of via hole been filled by an electrically insulating 
spacer. 

36. As for claims 39 - 40, Mancevski discloses (Page 6 [0068]) that the structure is 
made out of doped silicon and metal films (applicant's limitation of the structure been 
dielectric material, metallic material, and the nanostructure and the limitation of made of 
polycrystalline or amorphous material. 

37. Claim 29 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mancevski in view of Martin et al. US 2001/0019279 (Martin). 



38. As for claim 29, Mancevski discloses the claimed invention except for the use of 
the transistors as an inverter circuit. It would have been obvious to one of ordinary skill 
in the art at the time of the invention was made to connect both transistors as a inverter 




Fig. 1 
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circuit since it was known in the art that, as evidence in Martin, that the inviter circuit (2) 
takes the use of two transistors (4,6) connected as in Fig. 1 above. Furthermore, It 
would have been an obvious matter of intended use to connect both transistors as an 
inverter circuit, since applicant has not disclosed that this connection solves any stated 
problem or is for any particular purpose and it appears that the invention would perform 
equally well in any other circuit with the need of two transistors. Finally, a recitation of 
"as an inverter circuit" of the claimed invention does not result in a structural difference 
between the claimed invention and the prior art, thus claimed invention is only an art- 
recognized suitability for an intended purpose, MPEP 2144.07. 

Conclusion 

39. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 5,362,972, US 4,903,089, US 5,308,778, US 5,286,674, and 
US 5,398,200. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANDRES LOPEZ ESQUERRA whose telephone 
number is (571)272-9753. The examiner can normally be reached on M - Th 6:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven H. Loke can be reached on (571) 272 - 1657. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Andres Lopez-Esquerra 

Examiner 

Art Unit 2818 

ALE 



/DAVID VU/ 

Primary Examiner, Art Unit 2818 



